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1. Introduction

The theme of “urban ambient” by now assumed the “role” of the most critical environmental issue.

Since the 70s, the progressive increase of attention about environmental problematic has given rise to a wide debate on the future of the planet and, particularly, on the future of the new men ecosystem: the city. 
Such debate involved international organizations, movements of opinion and students coming to the concept of sustainable development, that, in short," means that society’s needs today must not be satisfied at the expense of future generations ”.
Reduction of global impact of the main pollution source in urban areas is whether the preoccupation or the most stressing challenge of scientific community in order to improve the quality of life. It’s well known, as an example, that motor vehicles using as fuels some petroleum or natural gas products produce great amounts of hydrocarbons. The composition of gaseous emissions, and particularly of fine particles, is very complex. There are some species able to generate either acute toxicity or slow toxicity (carcinogen and mutagenity, caused by benzene, butadiene, policyclic hydrocarbons, polifenols, sulphur and nitrogen compounds, chetons and chinons). 

Protection from atmospheric pollutants in urban areas is one of the most important activities addressed to the general protection of population from adverse effects, which may be caused by airborne toxic gases and particulate matter. Monitoring activities are addressed to understand the time and space distribution of pollutants concentration and the variability of pollution level according to meteorological situation and according to emission sources. In addition, the intense emissions from urban sites of nitrogen oxides and reactive hydrocarbon also suggest that photochemical and secondary pollution may play a role in forming toxic species, including particulate matter. 

The environmental issue is also a technological challenge. In spite of a great technological development, it’s still necessary a further knowledge increase in order to improve the actual situation. 

A joined commitment between Scientific Community, Public Administrations and Private Corporations in the research, scientific and technological world is necessary to give a powerful contribution to the sustainable development of the city. 

2. Clean air for cities

2.1. Current situation 

Fuel combustion, diffuse primary industrial activities and automotive traffic bear the main responsibility for the degradation of air quality in urban areas. 

Working in rapidly developing Countries, it is clear that the processes toward the reduction of atmospheric emissions, resulting in lower pollution levels, will rapidly move into a governing process, which need to be efficient, relatively inexpensive to the society and effective in the health protection of a high number of citizens exposed to pollutants. This is especially true in large conurbation where pollution levels and human exposures, caused by both industrial and civil emissions, are expected to be very high and are expected to increase in the next few years.

In order to govern the process of air quality recovery and improvement, it is necessary to provide information about air quality, which should be integrated into technical and social measures to reduce pollution and which should be an integrated part of them. It is therefore necessary to provide air quality measurements and evaluations with sufficient precision, accuracy, time and space resolution by adopting proper evaluation and monitoring strategies based on innovative, yet manageable, technologies.

Several international agreements and conventions have declared the commitment of all the States to adopt programs for reduction of polluting emissions and protection of air quality. Nevertheless, actions on this field have always been slowed down and made difficult, mostly because of the various existing regulations in individual States. 

In a very recent report, European Environment Agency evidenced that, in spite of a general reduction of the polluting emissions in atmosphere (see figure 1), the objective of cancelling the risks for human health, nature, water and ground deriving from air pollution is far away from its attainment. 
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Figure 1. Stress factor on air quality in Italy: acidifying substances and ozone precursors.

 The effects of acid rains caused from the polluting atmospheric emissions usually exceeds tolerance thresholds in a great part of European territory and the greater part of the population is exposed to unacceptable suspended particles and tropospheric ozone concentrations.  

Former Italian regulation was mostly confined to industry related pollution and did not take into account important exposures such as those encountered in urban areas. The situation is slowly changing thanks to the application of 96/62 directive on Air pollution that, beyond establishing binding limits, has introduced a series of new instruments for the management. In particular, it is more and more emerging that the city centres are the anthropic areas with the most hazardous environmental conditions, with particular reference to the cities having medium / high population density. 

2.2. Pollutants concentration in the main Italian cities on 2001: problems and prospective

In estimating air quality, it’s necessary to consider above all the critical elements required to compare the data: 

· Variety of methods and instruments used to measure the pollutants, particularly for PM10. Measure methods are often different from reference methods, without having verified and certified their equivalence.

· Every site has got its peculiarity from a meteorological point of view, so direct comparisons between recorded values in different cities or very different stations in the same city, may be inaccurate.

· The spatial and temporal covering of measurements doesn’t always guarantee representativity of ambient-air quality in a given zone.
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Figure 2. Annual PM10 concentrations in some Italian cities.

As a tentative comparison between different cities, the most representative monitoring stations between 1999 and 2001 were considered and the results for particulate matter reported in Figure 2. Almost all the stations have a concentration value bigger than whether the annual limit value of 40 µg/m3 that is coming in force since January 2005 or the limit value increased of the tolerance margin required since 2002 (44,8 (g/m3).
It is also possible to observe from figure 3, that the annual concentration of benzene are almost all over the annual limit of 5 µg/m3 required from “DM 2 Aprile 2002 n.60”, that must be obtained within the first of January 2010. 

Also in this case, we considered the most representative station in every urban area. 
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Figure 3. Annual concentration of benzene between 1999-2001

The concentration of benzene, as an example, reflects the decreasing trend of the last years, with the exception of some stations where the annual mean is the same of the previous year.

The SO2 and NO2 concentrations confirmed the decreasing trends of the last years, whether as 98° percentile or as annual mean for the first pollutant, whether as 98° percentile or for the excess of attention level (with the exception of some cases in Parma and Naples) for the second pollutant.  

Carbon monoxide has been generally decreasing in respect of 2000 whether as annual average (decrease of 79% at Rome and of 26% at Turin) or remained on the same levels of the last year (Bologna with an annual average of 1-4 mg/m3 and Parma without any excess of the attention level).

The ozone situation is instead contrasting with some concentration increasing in some stations and decreasing in some other.
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Figure 4. Ozone concentration exceeding the attention level

In figure 4, the hourly averages of the ozone concentration exceeding the attention level (180 µg/m3) is reported for background stations of some Italian cities. However, since Ozone is a secondary pollutant, inter-annual changes are due to meteorological reasons.

There is a decreasing or stable trend of the annual means of benzene and PM10, even though, in certain cases, concentrations above limit values requested from Italian regulation are observed (respectively of 5 (g/m3 since 1/1/2010 and of 40 (g/m3 since 1/1/2005) 

At the present time, is not very easy to formulate a forecast for the future. For the city of Rome, the situation showed in next figure has been forecasted:
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Figure 5. Forecast of the air quality at Rome by 2010 

Levels bigger than 1 indicates forecasted concentrations exceeding European reference limit of every pollutant. As it’s possible to see from figure 5, one of the main problems is expected for the annual concentrations of PM10. However, other pollutants, such as benzene, ozone and nitrogen dioxide (annual means) are at risk of exceeding the limit values.

2.3.  The challenge of Regulation

The process of  “internationalisation” of the principles and the relative removal of States authority in environment matter is particularly evident in the management of the atmospheric pollution problem. In 1979, the Convention of Geneva of the United Nations officially introduced the problem of transboundary atmospheric pollution, transferring the research of solutions for the safeguard of the air from the single States to the international Community. 

Subsequently, there were other Conventions, whether on the transboundary effects of the atmospheric pollution or on the reduction of substances damaging the ozone layer.  About transboundary atmospheric pollution, we can cite the Convection of Geneva’s Protocol on the “Co-operative Programme for Monitoring and Evaluation of the Long Range Transmission of Air Pollution in Europe” (EMEP) came into force in 1984, and the “Convention on Large Transboundary Air Pollution”  (CLRTAP) of the United Nations.

The Treaty explicitly provides for the development and implementation of a Community policy on the environment. The Maastricht Treaty sets for the European Union the objective of promoting sustainable growth while respecting the environment.

In spite of the adoption of this legislation, the report on the state of the environment published in 1992 described deterioration in the environment in the same period, particularly in the fields of atmospheric pollution, as it follows:

· reduction in emissions of sulphur dioxide and suspended particulates, lead and CFCs, but sharp increase in emissions of 'greenhouse' gases such as carbon dioxide, methane, ozone and nitric oxide (industrialisation, transport);

· urban environment: deterioration of the living environment due to pollution, noise and damage to the architectural heritage and public places waste management;

· increased amounts of domestic and industrial waste, poor use of recycling and reuse options. 

The urban transport represents the main source of emissions in atmosphere and consequently the main cause of atmospheric pollution. For such reason, European Community has developed a series of Directives aimed to control and reduce the vehicles emissions.

European Community has adopted a framework legislation providing for a high level of environmental protection while guaranteeing the operation of the internal market; it has also introduced a financial instrument (LIFE programme) and technical instruments such as: 

· eco-labelling,

· Community system of environmental management and auditing (EMAS), 

· system for assessment of the effects of public and private projects on the environment,

· criteria applicable to environmental inspections in Member States .

The range of environmental instruments available has expanded as environmental policy has developed. 

At present, emphasis is being placed on diversifying environmental instruments and, in particular, on introducing environmental taxes (the "polluter pays" principle), environmental accounting and voluntary agreements.
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Figure 6. Trend of environmental taxes in Italy (Source Italian Ministry of Treasury 2001)

 No progress can be made unless environmental legislation is actually implemented and effective implementation involves, introducing incentives for economic operators (businesses and consumers).

3. Opportunity for progress 

3.1. Strategy of environmental action for the Sustainable Development

In order to understand the interactions among economic system and air quality it’s necessary to consider that:

· energetic production strongly depends on the main source of pollution: fossil fuels;

· the new “polluter pays principle” is introducing on the market new environmental taxes and accounting, so that the production costs are increasing in the future if the production systems will not change toward sustainible technologies; 

· the acquisition of the best technological and scientific results of the research, also to use the best available technologies, is one of the main challenges of sustainable policy;

· the contribution of transport on urban pollution is predominant and it doesn’t seem to decrease its emissions;

· in urban areas the private transport is predominant over the public one;

· turistic stress in valuable places is a source of  strong traffic emissions;

· cultural and artistic heritage, generally concentrated in urban areas, is exposed to high polluting concentrations and dangerous depositions;

· society is influenced by urban spaces quality. 

The development of a strategy to phase out urban pollution involves the selection of a coherent set of measures which, taken together, will reduce the emissions of transport pollutants. These measures can be:

· technology-oriented, such as targeting the vehicles and fuels used and maintenance practices within the sector;

· behavioural: seeking to reduce (or prevent increases in) the amount of activity of the most polluting vehicles;

· focusing on systemic aspects of the transport system–ways in which the transport network influences either the aggregate amount of vehicle use or the emissions intensity of individual vehicles;

· integrated.

Technical approaches are expected to reduce the emissions produced by road vehicles using the transport system by measures on vehicles being used and the fuels they are burning. By definition, these approaches address per unit emissions rather than the total amount of emissions. An exclusively technological approach may be insufficient to address the growth in emissions, for a number of reasons. First, growth in activity continuously puts pressure on technology gains. Secondly, technological improvements can exacerbate the growth in activity through the much-debated “rebound” effect. Thirdly, an exclusively technological approach to addressing the problem of emissions may result in significant over-investment in technology compared with a socially optimum solution (that is, one which would result if a pure tax on emissions were implemented).

Behavioural approaches seek to reduce the amount of time spent on a vehicle, either by substituting alternative modes, changing the structure of accessibility for large segments of society so as to reduce the need to travel, or changing the costs associated with travel. Behavioural strategies are most effective when they focus on the future adaptive behaviour of travellers rather than on current patterns.

Systemic approaches to air quality focus on the transport network, seeking to adjust driving conditions so as to enable vehicles to operate in the least emissions-intensive manner possible.

The best strategy is doubtless an integrated strategy and it aimed the last movements of scientific and political community. 

The Communication makes it clear, in fact, that meeting the challenges of today's environmental problems means looking beyond a strictly legislative approach and taking a strategic approach, using a whole range of instruments and measures to influence decisions made by business, consumers, policy planners and citizens. It proposes six priority avenues of strategic action:

· improving the implementation of existing legislation; 

· integrating environmental concerns into other policies;

· working closer with the market;

· strenghtening the scientific research; 

· empowering people as private citizens and helping them to change behaviour;

· taking account of the environment in land-use planning and management decisions.

Among the action instruments, the strategy previews:

· integration of the environmental factor in all the field policy, starting from environmental appraisal of plans and programs; 
· integration of the environmental factor in the trade, with the ecological fiscal reform in the sphere of general fiscal reform;
· consideration of environmental externalities and the systematic review of the existing subsidies;
· strengthening of the knowledge and citizens participation mechanisms;
· development of the processes of local Agenda 21; 

· integration of the environmental accounting mechanisms in the national accounting.

"The promotion of a harmonious development, balanced and sustainable of the economic activities and the elevated level of protection of the ambient and its improvement " figure in the Treaty of Amsterdam among the fundamental objectives of the European Union. In such a way, the environmental thematic has assumed a primary value, in the various fields of investment and the development sustainability has been recognized as the authentic challenge of the modern market economies.  

The governmental policies of sustainable development, in order to be effective, will need balanced instruments, adequately joined together to the specificity of the various addresses: 

· Application of environmental protection legislation: the framework of environmental protection and the technical-logistic efficiency of the controls are not enough to realize the sustainable development effective for the achievement of environmental objectives. The complex normative framework in force needs a deep simplification and rationalization. 

· Strengthening of public and private structures engaged in the sustenibility : in the effort to promote and to see the expectations for an improvement of environmental performance, the strengthening of the public structures operating for susteinible development is a binding necessity.

· Integration of environmental factor in all the politicies : integration of environmental issues in the definition of the economic and social policies will be also assured through the full introduction of strategic environmetal appraisal. 

· Integration of the environmental factor in the markets : the prevailing regulation systems are today based on command (prohibition, prescription and standard) and control (administrative and penal authorizations, monitorings, inspections and endorsements) instruments. Such systems aren’t  sufficiently effective yet. 

· The environmental accounting: new instruments of environmental accounting and certification will have to be accompanied to the traditional measure instruments of the economic wealth.

· Education, information and effective participation of the citizens : it is necessary to assure the aware participation of the citizens to the decision-making processes. 

· Formation, scientific and technological research : the scientific bases for ambient protection and susteinible development will have to be strengthened. 

3.2. Policy to reduce polluting emissions 

In Italy, the commitment of the Kyoto’s third conference have bound the Government to adopt a policy aimed at the reduction of CO2 emissions of 6.5% regarding the levels of 1990.  This engagement especially involves industry, transports and agriculture.  

The result of the interdepartmental work group, that was in charge for the guidelines for the setting of Kyoto’s objectives in Italy, indicated the actions to undertake in order to reduce the greenhouse gas emissions. The EU Member States must collectively reduce their greenhouse gas emissions by 8% between 2008 and 2012.
In the attempt to reduce effects of air pollution in urban areas, a new policy must be adopted; the new aim is developing in several directions:

· Streghtening of research toward new sound technologies, new energetic sources and greater energetic efficiency. Most of the actual engines have been developed when urban pollution was not a serious problem and when available energy sources were in excess . The development of more efficeint engines  will produce less pollutant. 

· Turn over of vehicles and limitation of the polluting substances in fuels, use of electrical motor or lower consumption vehicles for public transport, use of cathalitic pots for diesel (“ oxidizing catalyst”), use of bio-fuel to be mixed in petrol and diesel oils or use of emulsified diesel fuel..

· Control of urban traffic: traffic limitation in urban areas and recovery of historical centers through the implementation of recovery city plans aimed to the sustainable development 

· Promotion of alternative way to private mobility: more power to the structures of public transport, in order to discourage the use of private car and realization of railway and tramway lines for the transport in urban and metropolitan areas.

· Transfer of the goods from the road to the railroad and  cabotage.

4. Conclusion

To address concerns over climate change and variability, air pollution and ozone depletion, better scientific understanding is needed of the various natural, economic and social processes that affect or are affected by the atmosphere.

Science is essential to the research for sustainable development and should be responsive to emerging needs. Better scientific understanding of the connections between human activities and environment and better use of that knowledge must be incorporated into the formulation of policies for development and environmental management.

The international scientific community has helped cities to address transportation emissions through a number of different improvements. This aid has been successful to a varying extent, although not always cohesive and not necessarily comprehensive.

Much of the substantive work in regions with particularly alarming air quality has focused on assistance with assessment and economic evaluation of the problem, including prioritisation of investments for air quality mitigation. A number of crucial needs, however, are still under-served by the international scientific community. In general, these needs involve institutional development, integration of environmental criteria into transport and urban planning, better scientific understanding and support for long-run assessments of alternative investment scenarios. Specifically, a number of needs have been identified. These include the following:

· Harmonization of transport activity and emissions data tracking and reporting.

· Development and elaboration of methodologies for assessing “co-benefits” or “ancillary” benefits of local or greenhouse transport interventions, as well as the support for negotiators to clarify the status of different transport sector interventions under the flexibility mechanisms of the Kyoto Protocol.

· Preventing fragmentation of markets in the development of emissions and fuel quality standards/regulations.

· Development of innovative strategies to address “motorization” and better identification and targeting of technological solutions for developing country contexts.

· Capacity-building for integration of environmental criteria into major investment decisions and long-term planning.

· Knowledge sharing and analytical support.
· Public acceptance of policy-making on both local pollutant and greenhouse gas emissions reductions. 

The ability of individuals, families, entrepreneurs and firms to exchange goods and services, to be where activities are being carried out, and to interact with people on a regular basis is a crucial point not only to economic life but also to the quality of life. With the growth of economic and social networks over the course of the past two centuries and the spatial dispersion of activities, transportation has become the backbone of accessibility systems. It is also a crucial part of economic growth and social interaction in most countries.

Unfortunately, the adverse effects of transportation have a greater impact on the natural and human environment than two other important mechanisms for providing access: proximity and telecommunications. Fossil fuel combustion, associated with transport, results in emissions of pollutants that cause damage to human health, agriculture and sensitive ecosystems and contribute to global climate change. Transportation can also contribute to the degradation of urban environments, with loss of quality of life and economic productivity from the delays and frustration caused by congestion and stress from traffic noise. Changes in the distribution of activities and location of opportunities in response to transportation investments can also contribute to the physical and social isolation of certain vulnerable segments of society, such as the poor, children and the elderly.

A “policy” to address the negative environmental impact of transport-related air pollution should therefore not exclusively focus on mitigation measures; it also needs to address long-term proactive measures in a range of areas not normally perceived as being within the purview of “air quality” policy–including pricing, land use and urban development, in order to prevent, as well as mitigate, increased emissions of various pollutants. 
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